Preliminaries on abelian varieties

Examples. In this section we will compute the projective groups of some specific families. The following corollary of the Strong Approximation Theorem is useful in this regard. Recall that for x E GA+, v(x) is the multiplier such that 'xJx = v(x)J; when n =1, I(x)
is just det(x). Since the projective group of the family i must fix k2(z), we have that GL2(Q)e flS C GL2(Q)+ f(l Q(2) = 17(2). Now we require a transformation formula, which is a consequence of (4a), (5) 4, z) = k(u, z), fk(u + 4z, z) = -e(-4z -6u)-4k(u, z) lengthy calculation using (16),(5),(6),(8),(19) and (20) shows that (1 3) and (31 ) belong to PX; these generate I(3) over I(6).
From (17) it is evident that for t E Zf, 
Combining (14) and (21), we have that for t e Zfl, t(t) e Pc if t 1 mod 3, and -t(t) E P?C if t--2mod3.
PROOF. Again by Proposition 4, we see that this group P is contained in PX.
However, Q1(3) = + 1 P, and P; fixes Q(tt), which is fixed by precisely QL(3). Since -1 X P,we conclude that P =Pc, and also that p=Q(I) To obtain a larger projective group, we use an embedding modeled on the one obtained above from the Jacobian elliptic functions. Of the sixteen 0(u, z; r, s) with (r, s) E i, ten are even functions of u and six are odd. Suppose z is a point where all ten even thetas are nonvanishing at u = 0 (this is the generic case) and consider the embedding 4(u, z) given by the functions 4(u, z; r, s) in Table 1 The conclusions of Theorem 1 remain valid with T,,, replacing the full projective group, but the fields of definition produced may be larger than necessary.
